Smoking prevalence among LGBTQ+ youth and young adults is alarmingly high compared to their non-LGBTQ+ peers. The purpose of the scoping review was to assess the current state of smoking prevention and cessation intervention research for LGBTQ+ youth and young adults, identify and describe these interventions and their effectiveness, and identify gaps in both practice and research. A search for published literature was conducted in PubMed, Scopus, CINAHL, PsychInfo, and LGBT Life, as well as an in-depth search of the grey literature. All English articles published or written between January 2000 and February 2016 were extracted. The search identified 24 records, of which 21 were included; 11 from peer reviewed sources and 10 from the grey literature. Of these 21, only one study targeted young adults and only one study had smoking prevention as an objective. Records were extracted into evidence tables using a modified PICO framework and a narrative synthesis was conducted. The evidence to date is drawn from methodologically weak studies; however, group cessation counselling demonstrates high quit rates and community-based programs have been implemented, although very little evidence of outcomes exist. Better-controlled research studies are needed and limited evidence exists to guide implementation of interventions for LGBTQ+ youth and young adults. This scoping review identified a large research gap in the area of prevention and cessation interventions for LGBTQ youth and young adults. There is a need for effective, community-informed, and engaged interventions specific to LGBTQ+ youth and young adults for the prevention and cessation of tobacco.
Introduction
Smoking prevalence among lesbian, gay, bisexuals, transgender, queer, and other sexual and gender minority (LGBTQ +) youth and young adults (YYA) in Canada is alarmingly high and there is great disparity when compared to the non-LGBTQ + population. Estimates of daily smoking prevalence among LGBTQ + adults range between 33% to 45%; compared to an average of 18.9% for non-LGBTQ + adults (Clarke and Coughlin, 2012) . Prevalence rates are higher among LGBTQ + YYA (Clarke and Coughlin, 2012) . According to the 2013-2014 Canadian Community Health Survey (CCHS), in 18 to 24 year olds, 34.0% of homosexuals 1 and 35.1% of bisexuals report smoking daily or occasionally compared to 23.3% of heterosexuals (Health Statistics Division, Statistics Canada, 2015.) . Further, 22% of high school aged adolescents who identify as lesbian, gay, or bisexual report daily cigarette use compared to 11% of non-LGB persons (Azagba et al., 2014) . Although reasons behind high LGBTQ + smoking rates are not completely understood, several reasons have been suggested that contribute to high smoking rates among LGBTQ+. Blosnich et al. (2013) reviewed epidemiologic studies and other authors have also identified the following factors contributing to tobacco use: minority stress (refers to chronically high levels of stress faced by members of stigmatized minority groups) and discrimination (Blosnich et al., 2013; Gamarel et al., 2016; Newcomb et al., 2014; Remafedi, 2007; Youatt et al., 2015) , victimization (Blosnich et al., 2013; Newcomb et al., 2014; Remafedi, 2007; Youatt et al., 2015) , harassment (Blosnich et al., 2013) , abuse (Blosnich et al., 2013; Remafedi, 2007) , mental health (Blosnich et al., 2013; Newcomb et al., 2014) , targeted marketing by the tobacco industry (Blosnich et al., 2013; Remafedi, 2007; Youatt et al., 2015) , frequenting bars and nightclubs (Blosnich et al., 2013; Remafedi, 2007; Youatt et al., 2015) , other substance use (Remafedi, 2007) , and higher rates of personal stress (Newcomb et al., 2014; Remafedi, 2007; Youatt et al., 2015) , depression (Blosnich et al., 2013; Gamarel et al., 2016; Newcomb et al., 2014) , alcohol use (Blosnich et al., 2013; Gamarel et al., 2016; Remafedi, 2007) , and low socioeconomic status (Blosnich et al., 2013) . Remafedi (2007) conducted a qualitative study on tobacco use among LGBT youth and determined that because of factors unique to LGBT youth (e.g., sexuality-related stress), culturally specific approaches to tobacco use prevention and cessation are required. In a study by Remafedi and Carol (2005) 
LGBT youth highlighted that LGBT should be directly involved in program planning and implementation, and programs should be tailored to be culturally specific. A number of prevention and cessation interventions have been developed and implemented that either target those in the LGBTQ+ community or are general population interventions that are applied to this community. The majority of the published research is related to group cessation counselling (GCC) interventions tailored for LGBTQ+ smokers (e.g., The Last Drag, Stop Dragging Your Butt, Queer Quit, etc.) (Dickson-Spillmann et al., 2014; Doolan and Froelicher, 2006; Eliason et al., 2012; Program Training and Consultation Centre, 2005; Walls and Wisneski, 2010) .
In a review conducted by Lee and colleagues (Lee et al., 2014) , the authors found that GCC programs tailored for members of the LGBT community exist, but these programs have limited reach. It was suggested that non-tailored treatments may work for both LGBT and non-LGBT persons (Lee et al., 2014) . The review stated the need for research to identify whether community-desired, tailored interventions improve cessation outcomes. Research to date on non-tailored treatments is limited in terms of generalizability as the studies were set in urban areas with large LGBT populations. Lee and colleagues (Lee et al., 2014 ) also recommend investigation of inter-group differences (e.g., lesbian versus bisexual and racial/ethnic LGBTQ + minorities), and the need for research on the impact of policy-based interventions (e.g., taxation and smoke-free spaces) on reducing disparity and LGBTQ+ tobacco use cessation. Burkhalter (2015) suggests that in regions or communities where LGBTQ+ persons are more stigmatized,
LGBTQ+ tailored interventions could be more effective because they assure a safe, validating environment that enhances receptivity to cessation (Berger and Mooney-Somers, 2016) . The amount a program needs to be tailored to reach the community and impact tobacco use is largely unknown.
A scoping review aims to "map the literature on a particular topic or research area and provide an opportunity to identify key concepts; gaps in the research; and types and sources of evidence to inform practice, policymaking, and research" (Daudt et al., 2013) . A scoping review was conducted over a systematic review primarily because the research question was broad and there was a need to identify parameters and gaps in this body of literature (Armstrong et al., 2011) . Scoping reviews are commonly performed to examine the extent, range, and nature of research activity in a topic area (Pham et al., 2014) . The purpose of this scoping review was to: assess the current state of intervention research for LGBTQ+, specifically for YYA (aged 16 to 29), as no review of this specific target population and young age group has ever been conducted. While there have been other recently published reviews (Lee et al., 2014; Burkhalter, 2015) , this review contributes something new to the field, as no reviews have focused on the youth and young adult population. The scoping review was conducted to identify and describe what is known about interventions targeted specifically for the YYA population and their effectiveness, and identify gaps in both practice and research on LGBTQ + tobacco use reduction and cessation. The paucity of evidence for LGBTQ + YYA is an important issue and, thus, was the original focus of this review. The scoping review was part of a larger study to identify preferred, evidence-based tobacco use prevention and cessation interventions for LGBTQ+ YYA.
Methods
We conducted a scoping review of the literature, using the framework by Arksey and O'Malley (2005) . Arksey and O'Malley (2005) highlight four objectives for conducting scoping reviews: 1) to examine the extent, range, and nature of research activity; 2) to determine the value of undertaking a full systematic review; 3) to summarize and disseminate research findings; and 4) to identify research gaps in the literature. Our scoping review aligned to all four objectives.
In the first step, we finalized the objectives for the scoping review in consultation with knowledge users including partners from Rainbow Health Ontario (a community-based health service organization that serves the LGBTQ community) and other co-investigators. Together, the team determined the appropriate keyword search terms and made the decision to search the grey literature as well as identifying specific grey literature sources.
In step two, the team identified studies and selected those to be included for review. Building upon existing reviews, we identified sources of information by comprehensively gathering and mapping publications and grey literature. An information specialist searched the published literature in PubMed, Scopus, CINAHL, PsychInfo, and LGBT Life using an extensive keyword search with the following terms: ('smoking' or 'tobacco use' or 'nicotine' or 'cigarette*') and ('lesbian' or 'gay' or 'homosexual' or 'bisexual' or 'transgender*' or 'queer' or 'sexual minorit*' or 'two-spirit*' or 'LGBT*') and ('adolescen*' or 'youth' or 'young adult' or 'teen*'). Youth was defined as b18 years of age and young adult was defined as 18 to 29 years of age. All English articles published in the last 16 years, between 2000 and February 2016 were included (n = 546). Articles older than this were deemed too out-of-date. Reference lists of each published article were scanned to identify additional sources (n = 25). To identify the grey literature, we used keywords and focused search string queries with Google, Duck Duck Go, and Bing search engines, as well as reaching out to LGBTQ + health specialists in North America (e.g., Rainbow Health Ontario and the Truth Initiative). Selected websites were identified and searched (e.g., National LGBT Tobacco Control Network). Grey literature resources were also found in citation lists of both the peer-reviewed and grey literature. Searching these sources yielded 66 grey literature documents. A total of 351 articles were identified for screening after duplicates across the databases and sources searched were removed (see Fig. 1 ).
For step three, two independent reviewers (AA, AS) examined the titles and abstracts and content of the grey literature to determine relevance to the scoping review objectives; a third member arbitrated as needed (KW). In this stage, the research team discussed the results of the literature search. We found that the literature did not include many programs targeting YYA specifically, but were for all LGBTQ + persons older than 18 years of age. As such, to be included, the literature had to focus on interventions or programs targeting any LGBTQ+ persons that included either a description of the implementation of the program and/or its evaluation. This refined the purpose of our scoping review by eliminating the age restrictions when assessing the current state of intervention research for LGBTQ+ persons, resulting in 156 eligible documents for review (see Fig. 1 ). Articles not relevant to the objectives were excluded when: they did not focus on LGBTQ+ persons primarily and/or were not a smoking cessation intervention/program; reported on attitudes, preferences or intentions about cessation or antecedents for and prevalence of smoking in the population; or the primary focus of the study was on other health issues (i.e., mental health, sexual behaviour, HIV/AIDS). Three articles were excluded from the review because they were literature reviews (Blosnich et al., 2013; Doolan and Froelicher, 2006; Lee et al., 2014) , but their reference lists were perused to check for additional citations.
In step four, key items from the documents were charted according to a modified PICO framework (Population, Intervention/Exposure, Comparison, Outcome) (Richardson et al., 1995) . The following information was extracted by one reviewer (DD) and inputted into an Excel spreadsheet: authors, year of publication, target population (Lesbian, men who have sex with men [MSM], LGBT, etc.), intervention, comparison group(s), primary outcomes, year of program implementation, study location, methodology used, characteristics of the sample and the program, outcomes related to the program, theoretical framework for intervention design, and if the program was tailored to LGBTQ+ persons. A second independent reviewer (NB) conducted a repeat extraction of all the documents for verification purposes. Interrater reliability between the 2 reviewers was assessed to be very strong with 90% agreement, and any discrepancies were resolved by consensus between the 2 reviewers.
In the final step the research team discussed the extraction chart and decided on the broad themes by which to present results. Results were collated, summarized, and reported by intervention type, methods used, presence of a theoretical framework, etc. In the tradition of scoping reviews (Davis et al., 2009; Levac et al., 2010) , the team did not conduct a quality assessment of the included studies. As described by Arksey and O'Malley (2005) , we provide basic numerical summaries and interpretive synthesis from the data extracted. First, we summarize the studies and their characteristics, and then we narratively describe the types of interventions for the LGBTQ+ community.
Results

Document retrieval and publication range
After reviewing all eligible documents, we identified 24 documents reporting interventions for smoking cessation/reduction in LGBTQ + persons (see Fig. 1 ). Of these, three articles were excluded because they provided duplicate information and/or did not include program outcomes or evaluation data (Gentium Consulting, 2005; Howard Brown, n.d.; Walls, 2008) . In total, 21 documents were included that provided details for 19 distinct interventions. Of these, 11 documents were peer-reviewed articles and 10 were grey literature. One article reported results from three interventions (Matthews et al., 2013a) , another document reported results from two campaigns (Legacy, 2012) , and other documents provided information on varying aspects of the same intervention and thus, results were grouped by intervention (see Table 1 ). The year of publication ranged from 2002 to 2015, with the majority (86%) published from 2005 onwards.
Study designs
Of the 21 documents included in this review, the majority were quasi-experimental designs (n = 9) with no comparison group (Dickson-Spillmann et al., 2014; Eliason et al., 2012; Walls and Wisneski, 2010; Matthews et al., 2013a; Covey et al., 2009; Grady et al., 2014; Harding et al., 2004; Huber et al., 2012; Matthews et al., 2013b) ; six provided descriptive qualitative program evaluation data (Barry, 2012; Senseman, 2008 (Aragon, 2006; Aragon and Le Veque, 2006) ; and, two provided both quantitative and qualitative program evaluation data (Program Training and Consultation Centre, 2005; Legacy, 2012) . Only one article reported a randomized control trial with results pending ; and one study conducted a cross-sectional survey (Fallin et al., 2015) .
Population age range and tailoring of programs to identity
The age of participants ranged from 18 to 72 years across all interventions and none of the studies stratified program effectiveness by age group (e.g. young LGBTQ versus older LGBTQ). As described in Table 1 , ten interventions in 13 documents reported cultural tailoring of the program towards a LGBT target audience (Eliason et al., 2012; Program Training and Consultation Centre, 2005; Walls and Wisneski, 2010; Matthews et al., 2013a; Legacy, 2012; Barry, 2012; Senseman, 2008 Aragon, 2006; Aragon and Le Veque, 2006; Fallin et al., 2015) , two interventions were tailored to gay men (Dickson-Spillmann et al., 2014; Harding et al., 2004) , one intervention compared a LGBT tailored program to a non-tailored program , one intervention was tailored to lesbians and women who partner with women (WPW) (Legacy, 2012) , one intervention was tailored to African American men who have sex with men (MSM) and who are HIV + (Matthews et al., 2013b) , and one intervention was tailored to LGBT individuals with HIV (Warren, 2010) . Three programs were not tailored for the LGBTQ community but tested a program for the general population and provided results for the LGBT community (Covey et al., 2009; Grady et al., 2014; Huber et al., 2012) .
Intervention -country, type, setting and mode
The interventions were primarily conducted in the USA (n = 15) (Eliason et al., 2012; Walls and Wisneski, 2010; Matthews et al., 2013a; Legacy, 2012; Covey et al., 2009; Grady et al., 2014; Matthews et al., 2013b; Barry, 2012; Senseman, 2008 Chicago, 2013; Warren, 2010; Aragon, 2006; Aragon and Le Veque, 2006; Matthews et al., 2014; Fallin et al., 2015) , followed by two in Switzerland (Dickson-Spillmann et al., 2014; Huber et al., 2012) , one in Canada (Program Training and Consultation Centre, 2005) and one in the United Kingdom (Harding et al., 2004) .
Most interventions provided group based counselling (n = 13) with varying degrees of individual one-on-one, peer, and/or pharmacotherapy support (Dickson-Spillmann et al., 2014; Eliason et al., 2012; Program Training and Consultation Centre, 2005; Walls and Warren, 2010) , five provided group counselling along with pharmacotherapy (Matthews et al., 2013a; Grady et al., 2014; Matthews et al., 2013b; Barry, 2012; University of Illinois at Chicago, 2013; Matthews et al., 2014) , and two connected participants with a general practitioner to obtain a prescription for pharmacotherapy (Dickson-Spillmann et al., 2014; Harding et al., 2004) . These group based counselling programs provided face-to-face interaction in community centers, community research centers, or research clinics. Except for one program (Grady et al., 2014) , all group cessation classes indicated that counsellors/facilitators were trained to conduct smoking cessation classes by specialists or groups (Harding et al., 2004; Matthews et al., 2013b , 2002; Warren, 2010; Matthews et al., 2014) . Three interventions provided one-on-one counselling (Covey et al., 2009; Huber et al., 2012; Senseman, 2008) , of which two were provided in a clinical setting with face-to-face interaction (Covey et al., 2009; Huber et al., 2012) , and one was provided through a telephone quitline (Senseman, 2008) . Three interventions were communication campaigns (Legacy, 2012; Aragon, 2006; Aragon and Le Veque, 2006; Fallin et al., 2015) that provided their programs in the community, online, and in the media with a variety of print ads, face-to-face events, websites, and social media (Legacy, 2012; Fallin et al., 2015) .
Theoretical framework
Six interventions of the 19 in Table 1 reported utilizing a theoretical framework to design the intervention. Three programs cited the transtheoretical model (stages of change) (Eliason et al., 2012; Huber et al., 2012; Warren, 2010) , one assessed readiness to quit and was based on cognitive behavioural therapy, motivational interviewing, LGBT Website averaged 1986 hits/day in the first month, 500,000 print impressions, the 35 blogs discussed campaign (99% positive) and they had national media coverage.
LGBT LGBT National LGBT Tobacco Control Network, 2010
Qualitative Program Evaluation
LGBT SmokeFree Project (previously Becoming Smoke Free with Pride; NY; USA) based on transtheoretical model; One targeted three-hour workshop (Not Quite Ready to Quit, NQR2Q) was provided to those thinking about quitting, and six counselling sessions (Commit To Quit) were offered to those in preparation/action stages at a LGBT community centre.
LGBT Smokers kept coming back due to positive group experience and because a trusted center was used. Many attendees returned the incentive in gratitude for quitting. Motivation to quit increased significantly and quitting self-efficacy increased. 82% felt an
LGBT-specific program was important.
LGBT, HIV+
Legacy, 2012 Qualitative Program Evaluation
Delicious Lesbian Kisses (DLK; USA): social marketing campaign across the country with ads, written articles, posters, postcards, and promotional items that were distributed and available at LGBT venues where "kiss-ins" were held at clubs, followed by information about cessation from volunteers. Intended sample size = 400
LGBT, adults 18-65 years
Authors hypothesize that quit rates will be higher in the CTQ -Culturally Tailored group vs. the non-tailored program.
LGBT and 12-step addiction techniques (Matthews et al., 2013b) , one used the transtheoretical model and the health belief model , and one used social cognitive theory and the transtheoretical model (Program Training and Consultation Centre, 2005) .
3.6. Outcomes 3.6.1. Group counselling programs for LGBTQ+ persons The thirteen identified smoking cessation group counselling interventions were primarily community driven and lasted between six and eight weeks on average. Two of the group cessation interventions (Matthews et al., 2013a; Grady et al., 2014) included the combination of counselling and nicotine replacement therapy (NRT) or pharmacotherapy as the combination of behavioural counselling and pharmacotherapy is more effective than pharmacotherapy alone (Fiore et al., 2008) . In the United Kingdom, a group program for the gay community showed favourable results with 64% quitting by the seventh week with biomarker confirmation using carbon monoxide (CO) testing (Harding et al., 2004) . Of those who had set a quit date, 76% were confirmed to have quit, compared with 53% of those nationally who had also set a quit date (Harding et al., 2004) . This program was replicated in Switzerland as Queer Quit, where 66% had quit at week seven (intent to treat; ITT) and 29% had quit at six month follow-up (ITT) (DicksonSpillmann et al., 2014) .
A Canadian intervention tailored to LGBT entitled Stop Dragging Your Butt obtained self-report data and found that out of those completing a survey at the eighth session, 45% reported quitting completely (19% ITT) and 85% felt the program was excellent and very useful when tailored (Program Training and Consultation Centre, 2005) . As an example of tailoring, Stop Dragging Your Butt conducted a focus group with gay men who identified the following issues for inclusion in programming: isolation, bar culture, self-esteem, empowerment, high-risk behaviours, peer pressure, image and lifestyle, and desire for connection and authenticity (Program Training and Consultation Centre, 2005) . Other adaptions to general population cessation resources included reflecting the language and context of the LGBT community, recognizing social life is linked to bars and group outings, giving attention to physical appearance, and recognizing living situations of community members (Program Training and Consultation Centre, 2005) .
A commonly cited tailored group cessation program is The Last Drag, which was created initially by the Coalition of Lavender Americans on Smoking and Health (CLASH) in 1991. This program has been adapted and offered in the US for a number of years with favourable results. Implementation of this program in San Francisco found 59% had quit (ITT) at the seventh session and 36% had quit (ITT) at six month follow-up (Eliason et al., 2012) . Implementation in Colorado found that 89% of individuals reported quitting at the final session (Walls and Wisneski, 2010) . However, Eliason et al. (2012) found that those who were female, ethnic, and/or transgendered were less likely to attend more than one class and had lower rates of success. A similar program in San Francisco entitled QueerTIPS also found a 40% self-report quit at the final session, but that few transgendered individuals and youth attended the program (University of California, 2002; University of California San Francisco AIDS Research Institute, 2002) . This program identified a need for interventions to be multi-leveled in targeting those in each stage of change.
Multiple programs have also been formulated based on the American Lung Association's Freedom from Smoking Program. These programs, Call It Quits, Bitch to Quit, and Put It Out, were tailored to LGBT and found a 32% ITT quit rate one-month following the quit date across all three programs (Matthews et al., 2013a) . Individual quit rates for these three programs were 39% (ITT; Call It Quits), 23% (ITT; Put It Out), and 27% (ITT; Bitch to Quit) at one month (Matthews et al., 2013a) . One intervention, Courage to Quit, is undergoing a randomized control trial to evaluate a culturally targeted intervention versus a non-targeted intervention . Another program, Project Exhale (based on Courage to Quit), is tailored to those who are African American, are MSM, and are HIV+ (Matthews et al., 2013b) . Quit rates were verified via CO testing and found to be 24% at month one based on self-report and 16% ITT (Matthews et al., 2013b) .
The LGBT SmokeFree Project in New York is tailored to those who are LGBT and have HIV (Warren, 2010) . This program provides programming dependent on a person's stage of change, including a workshop for those thinking about quitting, and group sessions for those in the preparation/action stages (Warren, 2010) . Program-level data indicated that individuals appreciated the group experience that kept them coming back, trusted the community center, and many returned incentives for participation in gratitude of quitting successfully (Warren, 2010) . The majority of participants in this program felt an LGBT-specific program to be important (Warren, 2010) .
Lastly, researchers conducted a secondary analysis of two RCTs that provided non-tailored, group-based counselling (Grady et al., 2014) . In this study, no differences were found between heterosexuals versus sexual and gender minorities in their quit rates (40% vs 38% at week 104 follow-up, verified by CO and biochemical testing) (Grady et al., 2014) .
Individual counselling
Three interventions provided smokers with individual-level support for smoking cessation. Researchers in Switzerland implemented a halfday training, given by the Swiss Lung Association, on cessation counselling and pharmacotherapy for physicians in a HIV clinic (Huber et al., 2012) . This training was not tailored specifically to address the needs of LGBTQ+. After training, data were collected from smokers visiting clinics where it was found that brief cessation counselling occurred for 80% of current smokers. The training of physicians was found to increase cessation, but there were no significant differences between heterosexuals and MSM (Huber et al., 2012) .
Call It Quits in Minnesota implemented a LGBT tailored training for quitline counsellors to assist in identifying those who are LGBT and to provide these callers with tailored, one-on-one support (Senseman, 2008) . Lessons learned were that the training was greatly appreciated and there was community support for the initiative. However, the program found that even with promotion, most LGBT community members were not aware of the quitlines in Minnesota.
Finally, in a post-hoc analysis of a RCT, male participants were provided with a non-tailored individual counselling program in combination with NRT or pharmacotherapy (Covey et al., 2009 ). There were no significant differences between heterosexual men, and gay and bisexual men in smoking cessation (57% vs 59% at the final session, verified by CO testing) (Covey et al., 2009 ).
Communication campaigns
The three remaining interventions were communication strategies that all had an online presence, media coverage, and face-to-face peer outreach events in bars and nightclubs. The Last Drag was adapted in Los Angeles for LGBT persons with the campaign slogan "Breath Easier. Play Harder" (Aragon, 2006; Aragon and Le Veque, 2006) . This program obtained media coverage (unpaid), with many hits to their website, print impressions, and blogs discussing the campaign (Aragon, 2006; Aragon and Le Veque, 2006) . Delicious Lesbian Kisses targeted lesbians and women who partner with women through a social marketing campaign, and found that women who were seeking cessation services in Washington increased by 100% and that campaign promotional items were still around in 2012, seven years after the end of the campaign (Legacy, 2012) . CRUSH took the campaign one step further by encouraging LGBT young adult community members to text brand ambassadors in order to receive a text messaging cessation program (Legacy, 2012; Fallin et al., 2015) . Evaluation of CRUSH found that 53% of survey respondents reported exposure to the campaign and of those, 61% liked the campaign and 86% understood the campaign message (Legacy, 2012; Fallin et al., 2015) . In a cross-sectional survey of CRUSH, tobacco use dropped from 47% currently smoking at baseline to 40% at follow-up (Fallin et al., 2015) . Overall smoking rates in Nevada, where CRUSH took place, fell from 63% in 2005 to 47% in 2008 (Legacy, 2012) .
Discussion
The scoping review identified 19 tobacco use interventions targeting LGBTQ+ smokers, the majority of which were set in the US and provided group cessation or face-to-face counselling with demonstrated effectiveness for smoking cessation. Further, only three interventions were population-based smoking cessation campaigns and only one of these was targeted to LGBT young adults. Cessation counselling, although effective, has limited reach in comparison to media campaigns; however, the scoping review identified limited smoking cessation outcome data for the population-based campaigns reviewed.
Almost half of the studies identified in the scoping review are not in the peer reviewed literature. These findings are similar to Lee and colleagues (Lee et al., 2014) , who found 43% of the literature on treatment of tobacco dependence among LGBT populations to be grey. Lee and colleagues (Lee et al., 2014) concluded that the best available evidence concerning LGBT smoking cessation is based on group interventions with the lowest reach. They emphasized the need to invest in systems-based interventions, targeted media campaigns, and policy interventions. Our scoping review concurs with these findings; however, Lee and colleagues (Lee et al., 2014) did not comment on the methodological rigour of the studies identified. We found that the majority of studies were non-randomized, quasi-experimental before and after designs with no comparison conditions; as a consequence, the internal validity of the research to date can be called into question due to selection bias or motivation bias. We identified only one RCT paper designed to test the effectiveness of culturally tailored versus non-tailored GCC . More rigorous designs on LGBTQ smoking prevention and cessation interventions such as RCTs or longitudinal studies would increase confidence in the findings reported.
Only one-third of the articles identified a theoretical framework for the development and design of the smoking cessation intervention. Theory is critical to understanding the factors that influence behaviour and underpins the choices of intervention components and how they are intended to work (French et al., 2012) . Application of theory in the design of interventions assists in the evaluation of effectiveness, particularly in under researched areas such as the prevention and cessation of smoking among LGBTQ+ YYA.
Implications for practice
There are important policy and practice considerations stemming from this scoping review. Notably, the limited evidence and literature evaluating LGBTQ + smoking prevention and cessation programs for YYA (with the exception of CRUSH) limits the ability for practitioners and policy makers to implement effective prevention and cessation strategies for this priority population. However, GCC for the LGBTQ + community as a whole is feasible to implement and shows evidence of effectiveness. Community-based programs have also been successfully implemented, although very little evidence of prevention or cessation outcomes exist. There is information available on what the LGBTQ + youth community desires in terms of a prevention or smoking cessation intervention (Remafedi, 2007; Remafedi and Carol, 2005; Chanel et al., 2013) . For example, practitioners can become more familiar with the LGBTQ+ YYA psychosocial and cultural underpinnings of tobacco use such as smoking as a coping mechanism for victimization. The perspective of LGBTQ+ youth combined with evidence-based intervention development (Fiore et al., 2008) is an important next step to address the problem of tobacco among LGBTQ+ YYA.
The scoping review also identified a lack of interventions for transgendered and queer population groups. For example, the review identified studies where the transgender participation rate was only between 2.3% and 4.1%. Research on within-group differences (e.g., transgendered versus bisexual and racial/ethnic differences) is important for practitioners to understand conditions needed to reach and help specific LGBTQ + sub-populations to quit smoking (Gamarel et al., 2016; Youatt et al., 2015) . Further, there is little to no guidance for practitioners on prevention programming for LGBTQ+ YYA nor is there anything on the impact of policy interventions such as smoke-free spaces or tobacco tax increases for this population, despite the evidence that comprehensive tobacco control policy or system changes are the most efficient and effective in reaching and encouraging people to quit smoking (Centers for Disease Control and Prevention, 2014) . A key finding from the review was the absence of evidence to guide cessation programming for LGBTQ + YYA as well as the absence of prevention programming for LGBTQ adolescents. This is despite the fact that N200 school-based effectiveness studies on smoking prevention programs have been published, albeit none with consideration of gender and sexual identity student minorities (Onrust et al., 2016) . However, evidence supports that the presence of Gay-Straight Alliances in schools, as well as school policies (non-discrimination and anti-bullying) that specifically protect LGBTQ+ students, results in lower tobacco use (Poteat et al., 2013) .
Implications for research
Given the paucity of research on prevention and cessation interventions for LGBTQ+ YYA, there are a number of areas for further improvement. There is considerably more literature on the prevalence of smoking in the LGBTQ + youth population (Marshal et al., 2008) as well as the aetiology for smoking (Blosnich et al., 2013; Hatzenbuehler et al., 2011) among youth, yet comparatively very little evidence on tobacco-related interventions for prevention and cessation in LGBTQ+ YYA. Research is desperately needed; given the significance of youth development and the transition to young adulthood (Youatt et al., 2015) , the findings from studies focused primarily on the LGBTQ+ adult interventions cannot be assumed to be relevant to the youth and young adult population. Research specific to outcomes in LGBTQ+ YYA related to the impact of tobacco prevention and cessation mass-media campaigns (Atusingwize et al., 2014) , new technology-based interventions such as text-messaging (Baskerville et al., 2016; Civljak et al., 2013; Whittaker et al., 2012) , cessation programs adapted to the community, and policy interventions such as cigarette price increases (Hoffman and Tan, 2015; Peretti-Watel et al., 2009) should be encouraged to fill this important knowledge gap.
Further, the scoping review identified that the majority of published literature is based on descriptive program evaluations or non-randomized, quasi-experimental designs with no comparison group; half of the studies were published in the non-peer reviewed grey literature. While this literature can be informative, it suffers from a lack of rigour and raises questions regarding the validity of findings. Better controlled studies or longitudinal designs on prevention, cessation and policy interventions for LGBTQ + YYA are recommended. In addition to the problems of research design, the literature lacks consistency in terms of outcome measures regarding smoking. For example, some studies used either 7-day or 30-day point prevalence abstinence, some only reported current smoking at end of program, others reported an intent-totreat smoking rate, others conducted biochemical validation of smoking status whereas others relied on self-report. Outcome measures also varied in terms of length of follow-up after the intervention. Consistency in the reporting of outcomes (Copley et al., 2006; West et al., 2005) greatly assists in the review of evidence and decision-making on the effectiveness of interventions. A full systematic review of the literature is unadvisable given the methodological weaknesses and inconsistency in reporting across studies.
Lee and colleagues (Lee et al., 2014) concluded that evidence-based, non-tailored tobacco treatments work as well for LGBT people as for non-LGBT people. In contrast, other research has shown that programming needs to be LGBTQ+ focused and the community needs to be involved in the planning, design, development, and implementation of programs (Remafedi, 2007; Haas et al., 2011) . Similar to the findings of Berger and Mooney-Somers (Berger and Mooney-Somers, 2016) , the majority (16 interventions; 18 documents) of studies in this review described interventions that were culturally tailored. Programming needs to be tailored specifically to sub-populations of the LGBTQ + youth community as these sub-populations may be at greater risk for tobacco use (e.g. transgendered, homeless youth, club-goers, substance abusers, etc.) (Gamarel et al., 2016; Remafedi, 2007) . Ideally, programming and its delivery needs to be culturally sensitive to a program's target audience, inclusive and perceived to be LGBTQ+ safe. An effective non-tailored program will not matter if the target community does not perceive the program to be LGBTQ + focused as they likely will not use it (Burkhalter, 2015) . Research is needed to demonstrate LGBTQ + youth and young adult participation in tobacco prevention and cessation interventions, as well as effectiveness of LGBTQ+ tailored versus non-tailored interventions across different sub-populations and settings.
Finally, the research community must work to conduct implementation studies to assist decision-makers in program design, answer questions concerning program acceptability for different LGBTQ+ youth and providers, and identify which intervention components are the most effective for whom, with what level of intensity, duration and at what cost. However, there are some logistical challenges of intervention studies in this population. Specifically, recruitment can be an issue as many LGBTQ+ YYA have not "come out" and/or are homeless or couch surfers (i.e., staying as a guest on people's couches) and thus, may be difficult to reach to participate in these intervention studies. Being able to recruit LGBTQ YYAs in urban cities versus rural areas would be another logistical challenge of intervention studies in this population as urban YYAs would likely have easier access to transportation and support mechanisms to participate compared to rural YYAs. The information taken from implementation studies is vital for the eventual scaling-up and adaptation of programs for LGBTQ+ YYA (Chambers et al., 2013; Davidson et al., 2013; Milat et al., 2016) .
Strengths and limitations
The review was limited to publications in English. Accordingly, it is possible that some studies were not identified using the search strategies outlined in this paper. While alcohol use, cannabis, tobacco and other health risk behaviours may occur together, we focused on tobacco use which precluded the inclusion of intervention studies that were not primarily focused on tobacco. Some programs are over represented in the review (e.g., The Last Drag); however, the included articles were independent studies with different populations. An aim of the scoping review was to describe the current state of both practice and science in the focused area of LGBTQ+ YYA smoking cessation and prevention and selection bias was mitigated with explicit inclusion and exclusion criteria and having two independent reviewers for article selection and extraction of information. The scoping review revealed only one study specifically on smoking cessation for LGBTQ+ YYA.
Conclusions
There is very little evidence on effective smoking cessation and prevention programs and policies for LGBTQ+ YYA. The evidence to date is drawn from methodologically weak studies for the LGBTQ+ population as a whole. In addition, there is limited evidence to guide the implementation and dissemination of tobacco prevention and cessation programs for LGBTQ + YYA. Unfortunately, in the absence of a strong evidence base specific to LGBTQ + YYA, health promotion policy makers and practitioners will need to draw on parallel evidence from other settings or target populations to address the question of what works to help LGBTQ + youth quit smoking, as well as to develop strategies to facilitate the adoption of tobacco use prevention and cessation programs for LGBTQ+ YYA. There is a need for effective, community-informed, and engaged interventions specific to LGBTQ + YYA for the prevention and cessation of tobacco.
